The authors introduce the concept of harmonically ( , )-convex functions in second sense and establish some Ostrowski type inequalities of these classes of functions.
Introduction
Let : ⊆ R → R be a mapping differentiable in ∘ and , ∈ with < . If | ( )| ≤ , for all ∈ [ , ], then the following inequality holds:
for ∈ [ , ] . This inequality is known in the literature as the Ostrowski inequality [1] , which gives an upper bound for the approximation of the integral average (1/( − )) ∫ ( ) by the value ( ) at the point ∈ [ , ] . For some results which generalize, improve, and extend inequality (1), we refer the reader to recent papers (see [2, 3] ) and monograph of [4] . In [5] ,İşcan introduced class of harmonically convex functions. This class of functions is defined as follows. 
for all , ∈ and ∈ [0, 1]. If inequality in (2) is reversed, then is said to be harmonically concave.
In [6] ,İşcan introduced the concept of harmonicallyconvex function in second sense and established a variant of Ostrowski type inequalities which hold for these classes of functions as follows.
Definition 2.
A function : ⊂ R/{0} → R is said to be harmonically -convex in second sense, if 
is Euler Beta function defined by
and 2 1 is hypergeometric function (see [4] ) defined by 2 1 ( , ; , )
Corollary 5. In Theorem 4, additionally, if
, then inequality
holds. 
where 1 , 2 , 3 , and 4 are defined as in Theorem 4.
, then the inequality
holds.
where 
, one has
where 1 and 3 are defined as in Theorem 4.
In [7] ,İşcan introduced the concept of harmonically ( , )-convex functions and established some HermiteHadamard type inequalities for this class of function. This class of functions is defined as follows. 
for all , ∈ (0, ∞) and ∈ [0, 1]. If the inequality in (18) is reversed, then is said to be harmonically ( , )-concave.
In [8] , Park considered the class of ( , )-convex functions in second sense. This class of functions is defined as follows.
Definition 15. For some fixed ∈ (0, 1] and ∈ [0, 1], a mapping : ⊂ [0, ∞) → R is said to be ( , )-convex in the second sense on if
holds, for all , ∈ and ∈ [0, 1].
Now, we introduce the concept of harmonically ( , )-convex functions in second sense, which generalize the notion of harmonically convex and harmonically -convex functions in second sense introduced byİşcan in [5, 6] , as follows. 
∀ , ∈ and ∈ [0, 1].
Remark 17. Note that, for = 1, harmonic ( , )-convexity reduces to harmonic -convexity and for = 1 harmonic ( , )-convexity reduces to harmonic -convexity in second sense (see [6] ) and for , = 1 harmonic ( , )-convexity reduces to ordinary harmonic convexity (see [5] Example 20 (see [9] ). Let 0 < < 1 and , , ∈ R; then, function : (0, ∞) → R defined by
is a nondecreasing -convex function in second sense for ≥ 0 and 0 ≤ ≤ . Hence, by Proposition 18, is a harmonically ( , 1)-convex function. 
In this paper, we obtain similar inequalities (1) for harmonically ( , )-convex functions and establish some new results of Ostrowski type inequalities for harmonically ( , )-convex functions such that results given in [6] byİşcan are obtained for particular value of .
Main Results
For finding some new inequalities of Ostrowski type for the functions whose derivatives are harmonically ( , )-convex in second sense, we need the following lemma.
Lemma 25. Let
: ⊂ R/{0} → R be a differentiable function on ∘ and , ∈ with < . If ∈ [ , ], then 
where 1 , 2 , 3 , 4 are defined as in Theorem 4.
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Proof. From Lemma 25 and using power mean inequality, we have
Since | | is harmonically ( , )-convex function in second sense, we have
It is easy to check that 
This completes the proof.
Remark 27. If we take = 1 in Theorem 26, we get Theorem 4.
Corollary 28. In Theorem 26, additionally, if | ( )| ≤ , ∈ [ , / ], then inequality
Remark 29. If we take = 1 in Corollary 28, we get Corollary 5. 
where, 1 
Remark 31. If we take = 1 in Theorem 30, we get Theorem 6.
Corollary 32. In Theorem 30, additionally, if
Remark 33. If we take = 1 in Corollary 32, then we get Corollary 7. 
It is easy to check that
Hence, by use of (29) 
Remark 37. If we take = 1 in Corollary 36, we get Corollary 9. 
Remark 39. If we take = 1 in Theorem 38, we get Theorem 10. 
Corollary 40. In Theorem 38, additionally, if
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Remark 45. Corollary 44 is exactly as Corollary 13.
